Comprehensive characterization of the site-specific N-glycosylation of wild-type and recombinant human lactoferrin expressed in the milk of transgenic cloned cattle.
The glycosylation profile of a recombinant protein is important because glycan moieties can play a significant role in the biological properties of the glycoprotein. Here we determined the site-specific N-glycosylation profile of human lactoferrin (hLF) and recombinant human lactoferrin (rhLF) expressed in the milk of transgenic cloned cattle. We used combined approaches of monosaccharide composition analysis, lectin blot, glycan permethylation and sequential exoglycosidase digestion and analyzed samples using high-performance ion chromatography and mass spectrometry (MS). N-glycans from hLF are comprised entirely of highly branched, highly sialylated and highly fucosylated complex-type structures, and many contain Lewis(x) epitopes. Six of these structures are reported here for the first time. However, N-glycans from rhLF are of the high mannose-, hybrid- and complex-type structures, with less N-acetylneuraminic acid and fucose. Some contain a terminal N-acetylgalactosamine-N-acetylglucosamine (LacdiNAc) disaccharide sequence. Monosaccharide composition analysis of rhLF revealed small amounts of N-glycolylneuraminic acid, which were not detected by MS. hLF and rhLF appear to be glycosylated at the same two sites: Asn138 and Asn479. The third putative glycosylation site, at Asn624, is unglycosylated in both hLF and rhLF. The relative abundance of each N-glycan at each site was also determined. The different N-glycosylation profile of rhLF when compared with that of hLF is in consistent with the widely held view that glycosylation is species- and tissue/cell-specific. These data provide an important foundation for further studies of glycan structure/function relationships for hLF and rhLF and help to better understand the glycosylation mechanism in bovine mammary epithelial cells.